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GreenRevolutionand Redistributionof
RuralIncomes:Pakistan'sExperience
M. GHAFFAR CHAUDHRY*
The paperinvestigatesthe legitimacyof the popularviewthat the Green
Revolution has led to a magnificationof incomeinequalityin rural Pakistan.
The empiricalevidenceproducedin this paperis sufficientlyconclusiveto show
that the GreenRevolutionhasactuallybeenresponsiblefor reductionof income
disparitybetweensmallandlargefarms,betweenfarmandnon-farmrural classes
and betweenwell-to-doand pooreragriculturalregionsin Pakistan.The .paper
suggeststhat GreenRevolutiontechnologieshouldbe encouragedin the interest
of economicdevelopment.
1. INTRODUCTION
Thereis littledoubtthatGreenRevolutionhascontributedsignificantlyto
increasingagriculturalproductionin Pakistan.It directlycontributedto thedevelop-
mentof surface-andground-wateraquifers,risinginputof fertilizer,theadop-
tion of High-YieldingVarieties(HYVs) and the introductionof tractors.But
skepticismprevailsasto its efficacyasa redistributivedevice.In factit hasbeen
arguedthatGreenRevolutionactuallywidenedruralincomeinequalities[5;15;20;
21;22;23;25;26;33;36;42;45 and73].Thisview-pointis basedonanumber
of theoreticalargumentspostulatingvaryingimpactsof GreenRevolutionon the
incomesof largefarmersandsmallfarmersl,land-ownersandtheruralandless,and
differentagriculturalregionsvariouslyendowedwithresourcesandpotentials.With
respecto thegrowingincomedisparitiesbetweenfarmers,it is arguedthatthe
technologythatgoeswithGreenRevolutionisbasicallyindivisible[15,p.706and
21, p.364].Sincetubewel1sandtractorsrequirelump-suminvestments,heyare
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lit is conventionalto defmea smallfarmerasonewhoworksa farmof a lessthan12.5
acres.This defmitionis retainedthroughoutthispaperunlessotherwisespecified.By contrast,
alargefarmeroperatesmorethan50 acres.
174 M. GhaffarChaudhry
GreenRevolutionandRedistributionof Rurallncomes:
Pakistan'sExperience 175
beyondthepurchasingpowerof thesmallfarmers.Theuseof chemicalfertilizers
andthe adoptionof HYVs dependcriticallyon irrigation-wateravailabilityand
followthepatternof tubewellconcentration[15,p.699].Becauseof theheavyuse
of fertilizeranda greatermarketedsurpluson largefarms,themajorbenefitsof
inputsubsidyandpricesupportprogrammesremainconfmedtolargefarmersalone
[15,p.707].Thegreateraccessof thelargefarmerstocheapinstitutionalcreditand
to extensionandresearchserviceshasgonea longwayto accentuateheabove
situation[21,p.371and73,p.196].It is alsoclaimedthatahigherpercentageof
high-valuecashcropsisgrownonlargefarmsthanonsmallfarms[21,p.364].All
thesedevelopments,it is believed,havesubstantiallyraisedproductivityon large
farmsin contrasto onlynegligibleproductivitygainsonsmallfarms[73,p.193].
Theproductivity-inducedincomeincreaseshaveenabledthelargefarmerstoengage
in landpurchasesand/orland-rentingresultingin a moreskewedpatternof land
distribution[5,p.333;15,p.706;20,pp.53-54and73,p.198].
It hasalsobeenarguedthatwhiletheGreenRevolutionhasbenefitedland
ownersin varyingdegrees,it hasbeenresponsiblefor aprogressiver ductionof the
income-earningprospectsof therurallandless.For example,whiletherisingprofit-
abilityof agricultureundertheGreenRevolutionhaspromotedowner-cultivation
onlargefarms,it hasledto tenantevictionsfromthosefarms.Theintroductionof
tractorsandinstallationof tubewellshavereducedtheshareof tenantsin totalagri-
culturalproduce[5,p.337]. Furthermore,tractorizationmayhavebeenresponsible
for a large-scaledisplacementof labour[15,p.705;23,p.53and42,p.586].The
substitutionof wheat(a lesslabour-intensivecrop)for cotton(a morelabour-
intensivecrop)inducedby greaterprofitsfromcultivationof HYVsof theformer
cropthanfromcottoncultivationmayalsohavecontributedtogreaterunemploy-
mentin theruralareas[15,p.705;23,p.53and45,p.113].
Thequestionof risingregionalincomedifferentialshingesprimarilyontimely
availabilityof adequateirrigationwater.It hasbeenargued[15,p.701]thatnew
varietiesof wheatandricerequirecontrolledirrigation.In theabsenceof such
controls,anyamountof fertilizerapplicationwouldleadtoonlymodestincrements
in output.Furthermore,withoutnew seedsand fertilizer,the possibilitiesof
securingrapidincreasesin agriculturaloutputarequitelimited.For thisreason,
irrigatedareasmayhavetakena leadin productivityovertheunirrigatedones.
Arguingalongtheselines,Alavi[5,p.328]andGriffm[23,p.207]contendthat
GreenRevolutionoccurredchieflyin theprosperousareasof thePunjabbecauseof
tubewellconcentrationthereratherthaninBaluchistan,N.-W.F.P.orSind.
GreenRevolutionwouldindeedhaveexacerbatedruralincomeinequalitiesif
all thathasbeensaidsofaraccordedwiththeactualconditionsprevailinginPakis-
tan.It will beshownin thispaperthatthemajorityof theaboveargumentsarenot
correct,andthatpartof theevidencewhichhasbeenusedto demonstratehe
adverseconsequencesof GreenRevolutionon incomedistributionis particularly
untrustworthy.The paperalsodemonstratesthatGreenRevolutionhasbeenthe
mostviableruraldevelopmentstrategyeverpursuedinPakistan.
The paperis spreadoverfive sections.The analysisin thesecondSection
pertainsto thechangesin theincomesof smallandlargefarmers.Theeffectsof the
GreenRevolutiontechnologiesonemploymentandincomesof theruralandlessare
discussedin Section3. Section4answerssomeof thequestionsrelatedtochangesin
regionaldistributionof incomeinducedby GreenRevolution.WhileSections2-4
dealwith changesin functionaldistributionof ruralincomes,theemphasisin
Section5 is onaggregatesizedistributionof ruralincomes.ThelastSection,briefly
discussesthemainfmdingsof thispaperalongwiththeirpolicyimplicationsfor
agriculturalgrowthinPakistan.
2. INTER-FARMINCOMEDISPARITIES
An ideaof thetrendof incomedistributioni aneconomycomposedofsmall
andlargefarmersin theagriculturalsectorcanbeapproximatedby comparingthe
growthratesof incomesof thesetwogroupsof farmers.In linewiththetechnique
usedin theexistingliterature,changesin farmincomehavebeendisaggregatedinto
changesin farmproductivity(productperacre)andchangesin farmsize(i.e.land
distribution).Theobjectivein thissectionis to studytheimplicationof boththese
measuresforincomedistributioni theagriculturalsector.
TrendofFannProductivity
Withfarmsizeremainingconstant,changesin farmproductivitywillbeequal
to changesin farmincome.It maybe interestingto notethatchangesin farm
productivityarea function,notonlyof thelevelofusebutalsoof theproportionin
whichvarioustraditional,modemandmanagerialnputsarecombinedin theproduc-
tionprocess[30,p.571].Thisis to saythatlargerdosesofmodeminputsaloneare
not sufficiento raiselandproductivity.Suchinputsmustbesupplementedby
'adequate'amountsof traditionalandmanagerialinputs.Thusthelevelandtrendof
Farmproductivitiesmustbestudiedin thelightof thetotalityof inputuserather
thantheuseof moderninputsonly,especiallyin viewof thepossibilitiesof substi-
tutionbetweentraditional,modernandmanagerialinputs.Theanalysisofinputuse
in thefollowingparagraphsisspecificallydesignedforanalysingproductivitychanges
onsmallandlargefarms.
Oneis likelyto getamixedpictureof fertilizeruseonsmallandlargefarms
dependingonthetypeof thecropgrownandtheriskinvolvedinadoptingthenew
technology.Accordingtoa 1969-70studyby theGovernmentof thePunjab,small
farmersholdinglessthan12.5acresof landapplied41nutrientpoundsofchemical
fertilizerto MexicanWheatasagainst62poundsusedby largefarmersoperating
morethan25 acres[74]. Similarly,Azam'ssurveyfor 1970-71[6,pp.424-429]
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concludedthatfertilizeruseforwheatin thecaseof smallfarmersvariedbetween
51and61nutrientpoundscomparedwith75poundsbythosehavingmorethan25
acres.By contrast,Azam'sdataalsoshowthatthelevelof fertilizerapplicationi
caseofnon-foodcropsandtherateof growthof fertilizerapplicationfor allcrops
washigheron smallfarmsthanon largefarms[6,pp.424--429].In viewof the
rapidlyrisinguseof fertilizeronsmallfarms,it is notsurprisingthatSalam'study
[82,p.320],basedon 1972-73data,andGeneralFarmer'sInvestigationSurvey
for 1975-76andfollow-upstudyfor 1977-78,bothnotedin [70,pp.67-70and
71,p.76]reporthigherdosesof fertilizerapplicationbysmallfarmersthanthoseby
largefarmers.Becauseof a rapidincreasein fertilizerpricesduring1979-80and
1980-81,smallfarmseemto havelaggedbehindlargefarmin fertilizeruse.The
studiesdoneby NationalFertilizerCorporationof Pakistan[70and71] showno
materialdifferencesin fertilizerinputfor maizeandsugarcaneon largeandsmall
farms.However,in thecaseof wheat,cottonandrice,fertilizerinputis 7 nutrient
poundhigheronlargefarmsthanonsmallfarms.
Whilethedifferencesin fertilizerinputonlargeandsmallfarmersarenegligible
atpresent,theyhavebeenmorethanoffsetby thehighermanurialinputonsmall
farms.For example,it hasbeenreportedthatonanaveragesmallfarmersusetwice
asmuchfarm-yardmanureperacreasdolargefarmers[12,p.248]. Withanormal
four-tondosetheuseof farm-yardmanureonsmallfarmsexceedsbytwotonsthe
amountsusedbylargefarms.Sincefarm-yardmanurecontains0.6percentnitrogen,
0.15percentphosphorousand0.45percentpotassium[28,pp.19-21],a two-ton
higherapplicationrateon smallfarmswillbeequivalentto 24nutrientpoundsof
nitrogenin additionto 6 poundsof phosphorousand18poundsofpotassium.Thus
althoughthesmallfarmersmayhavebeenusinglesserfertilizerthanlargefarmers,
thehighermanurialinputhasenabledthesmallfarmersto securea higherand
bettersoil-nutrientbalancethanisobtainedbylargefarmers.
Similarly,the largefarmerseemto haveplayeda leadershiprolein the
adoptionof HYVs.Mostof thestudiesconducteduringthelateSixtiesandearly
Seventies[6, pp.404-429;39, p.4 and74] havereported7-10 percenthigher
adoptionratesfor HYVs by largefarmersthanthoseby smallones..Johnstonand
Kilby, however,havearguedthattherehasbeena gradualnarrowingof these
differentialsbecauseof a rapidgrowthof theareausingHYVs onsmallfarms[31,
pp.401402].The 1972AgriculturalCensusdatashowthatthesedifferentialshad
disappearedby 1971-72,asbothsmallandlargefarmersdevoted52percentoftheir
total wheatareato high-yieldingvarietiesof wheat[62,p.16]. Thedifference
betweenlargeand smallfarmersin the adoptionof HYVs of rice is more
pronounced.Accordingto the1972AgriculturalCensus,mallfarmersdevotedonly
11.7percentof theirriceareato IRRI riceascomparedto largefarmers'47.1
percent[62,p.18].Thisfact,however,maynot havebeenadecisivevidenceto
provethehigherproductivityoflargefarmers.Thisisbecausethesmallfarmerstend
toallocateagreaterproportion(47.1percent)oftheirriceareatohigh-valueBasmati
ricethandolargefarmers(21.0percent).IRRI riceyieldsarenodoubt70percent
highthanthoseof Basmatir cebutBasmatiricecommandstwiceasmuchpriceas
therice.Thus,with a greaterproportionof riceareadevotedto Basmati,small
farmersenjoygreaterreturnsontheirinvestmentthendothelargefarmers.
UnlikefertilizersandHYVs, tubewellsandtractorsrequirelump-suminvest-
ments.Theyare,therefore,concentratedmainlyonlargefarms,asis evidentfrom
the 1972AgriculturalCensusdata.Smallfarms,whichrepresent66percentof.,the
totalnumberof farmsin Pakistan,ownonly27percentof thecountry'stubewells
and9 percentof thetractors.By contrast,largefarms,accountfor morethan24
percentof thetubewellsand53percentof thetractors[62,pp.20-21].
Productivityperacrewouldindeedbehigheronlargefarmsthansmallones
if theconcentrationf tubewellsandtractorsleadstoahigherproportionofirrigated
area, moreintensivelandutilizationandashiftto cashcrops.This,however,has
notbeenthecasein Pakistanpartlybecausethesmallfarmsbytheirverynatureare
easytomanageandhavecontinuedtodependheavilyontraditionalmeansof irriga-
tion water(persianwheel)anddraughtpowerin viewof theexcesshumanand
animallabour;andalsobecausetubewellandtractorservicescanbeeasilypurchased
in theopenmarket.JohnstonandKilbyhavenotedthatthepracticeofsellingtube-
wellwaterto nearbyfarmersandtheinstitutionof contractploughingmaketube-
wellsandtractorsquitedivisible[31,p.149]in termsof theflowof theirservices.
As a result,smallfarmershavebeenableto maintaina competitiveedgeoverthe
largefarmers.For example,in 1971-72morethan79percentof thecroppedarea
ownedby smallfarmersbenefitedfromirrigationfacilitiesasagainst60 percent
ownedby largefarmers[62,p.ll]. Moresurprisingisthefactthatbetween1960
and1972theannualgrowthof irrigatedarea(0.80percent)hasbeenfasterin the
caseof smallfarmsthanthatonlargefarms(0.75percent)[52,p.73and62,p.11].
Similarly,thecroppingintensityon smallfarms(122.6percent)exceededthaton
largefarms(94.6percent)[62,p.9]. Thisholdsalsofortheland-useintensity(the
percentageof thefarmareacultivated):~3percentof farmlandis currentlyunder
ploughon smallfarmsascomparedto 61.5percentonlargefarms[62,p.8].The
percentageareaundercashcropsincludingcotton,sugarcane,rice,fruitsandvege-
tableswas29onsmallfarmsand28onlargefarmsin 1971-72[62,p.15].
It shouldbeapparentfromtheaboveanalysisthat,in spiteof theirfmancial
stringencies,smallfarmershavebeenat leastasmuchenterprisingaslargefarmers
in adoptingnewinputs.Thisobservationcontradictsthewidely-heldopinionthat
becauseof theirfmancialsuperiorityandtheireasieraccessto governmentscredit,
researchandextensionprogrammes,largefarmeruseinputsmoreintensivelythan
thesmallfarmers.Whilesmallfarmersre-investmostof theirincomeontheirfarms,
largefarmersgenerallytendto spendthebulkof theirincomeonluxuriesothat
whereagriculturaloperationsareconcerned,largefarmersdonothavethefmancial
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advantageoversmallfarmersthattheyaregenerallyheldtohave.Furthermore,the
greateraccessof largefarmersto institutionalcreditwouldby itselfbenotenough
to causeanynotabledifferencein inputusebecauseinstitutionalcreditrepresents
onlyasmallfractionof thetotalavailablecreditintheagricultures ctor:morethan
90percentof thecreditrequirementsin agriculturearemetbyprivate,interest-free
credit[72,pp.56-57].
We now turn to a discussionof the relativemagnitudesandtrendsof
productivityof smallaswellaslargefarms..In viewof thehigheruseof inputs(both
modernandtraditional)andbettermanagerialbilityof thesmallfamily-farms,
it seemsnaturalto expecthatsmallfarmswouldbemoreproductivethanlarge
farms.Similarly,theproductivityof thesmallfarmsmaybeexpectedto growat
a fasterratethanthatof largefarmsbecauseof themorerapidincreasein critical
inputsof chemicalfertilizerandirrigationwateron smallfarms.Theseassertions,
however,remainto beverifiedby directempiricalevidencein Pakistan.Theonly
datathatallowproductivitycomparisonsby farmsizeinPakistanarethosegivenin
the 'FarmAccountsandFamilyBudgets(FAFB) ofcultivatorsin thePunjab'issued
by thePunjabBoardof EconomicInquiry(75-79)2TheFAFB data,weightedby
theproportionateirrigatedarea[13,p.84],arereproducedinTable1.
Thedatapresentedin Table1 lendsupporto theaprioribeliefthatsmall
farmsaremoreproductivethanlargefarms.Thisconclusionremainsv~idwhether
theproductivityis dermedin termsof grossincomeornetincomeperfarmacre.
Overtheperiodfrom1965-66to 1970-71,thegrossproductivityof smallfarms
wentupfromRs.363toRs.715.Bycontrast,hatoflargefarmsrosefromRs.205
to Rs.332only.Theincreasein thenetproductivityof smallfarmsrangedfrom
Rs. 262in 1965-66to Rs. 581in 1970-71againsthecorrespondingincreaseon
farmsfromRs. 132to Rs.207.Thus,between1965-66and1970-71,theperacre
incomesof thesmallfarmsalmostdoubledwhilethoseof largefarmsincreasedby
only55-60percent.
farmproductivityandfarmsize,thelanddistributionchangesarea crucialfactor
in thedeterminationof incomedistributionamongthefarmingcommunity.The
importanceof thisfactorcarmotbeunderestimated,for aseriousincreasein land
concentrationi responseto landpurchasesor landrentingbylargefarmerscould
reversethetrendof productivity-basedincomedistribution.
DistributionofAgriculturalLand
On thebasisof thetrendsof relativeproductivityof smallandlargefarms
underGreenRevolution,it may notbeunjustifiedto concludethatGreenRevolu-
tion in Pakistanhashada positiveimpacton incomedistribution.However,to
establishtheresultfirmlyit is alsonecessaryto showthatchangesin landdistribu-
tion inducedby GreenRevolutionhavenot beenadverseto thesmallfarmers.
Sincetherateof changein farmincomesis a sumtotalof theratesof changein
areas.
Source: Calculationsbasedondatain [52;62;75;76;77;78and79].
*Grossandnetincomesperacreareweightedaveragesof theirrigatedandunirrigated
2In spiteof thesmallnessof thesample,wemayplaceareasonabledegreeof confidence
in the reliabilityof theFAFB databecausethesampleis carefullydrawnto representheactual
conditionsin Pakistan[27,p.262). Thesedataarereliablealsobecausethetrainedpersonnelof
thePunjabBoardof EconomicEnquirynormallykeeptheidentityof therespondentsyearafter
year[13,pp.7D-71).
Fortunately,theagriculturalcensusesof 1960[52] and1972[62]provide
comparativedataon operationalholdings.Thesedatacanbeusedfor thepurpose
in hand.Basedon theinformationincludedin thetwocensuses,Table2 givesthe
landsharesofvariouspercentilesof farmsalongwithland-concentrationratios.
ThelandsharesandlandconcentrationratiosreportedinTable2showatrend
towardsa moreegalitarianlanddistributionpatternbetween1960and1972.In
termsof landshares,thesmallest10percentof thefarmsoperated0.88percentof
. thetotalfarmareain 1972in contrastto 0.46percentin 1960.Bycomparison,the
Table1
GrossandNetIncomes*perFarmAcreon
SmallandLargeFarms
1965-66to1970-71
FarmSizeand Income(Rs.) PerAcre ProductivityIndex
Years
GrossGross Net Net
A. SmallFarms
1965-66 363.3 262.4 100.0 100.0
1966-67 515.5 403.4 141.9 153.7
1967-68 579.1 468.4 159.4 178.5
1968-69 534.6 443.3 150.2 168.9
1969-70 657.6 516.0 181.0 196.6
1970-71 714.6 581.4 196.7 221.6
B. LargeFarms
1965-66 205.2 132.3 100.0 100.0
1966-67 250.1 178.0 121.9 134.5
1967-68 230.3 157.2 112.2 118.8
1968-69 250.0 171.2 121.8 129.4
1969-70 342.5 243.2 166.9 183.8
1970-71 332.3 206.9 161.9 156.4
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Table2
respectivelyif thebasesof calculationwerecultivatedareaandcroplandarea.These
figuresexhibita 13-21 percentdeclinein landconcentrationoverthe 12-year
period.
Whilethedistributionof landappearstohaveimproved,it maybearguedthat
a numberof factors,includinglandrefonns,operationof inheritancelaws,large
farmers'attempto increasetheiroperationalsizein responseto GreenRevolution
andconsolidationof landholdings,mayhavecontributedto thisimprovement.In
so far aslandreformsandinheritancelawsarelikelyto addto thenumberand
areaof smallfarms,theydonotseemto besignificantfactorsbecausethenumber
andareaof smallfarmsbetween1960and1972actuallyfellsubstantially.Although
thelargefarmersincreasedself-cultivatedandrented-inland,theireffortstoenlarge
operationalholdingswereunsuccessful:Theaveragesizeof largefarmers'holding
wentdownfrom112.5acresin 1960to 100.0acresin 1972.Thiscouldhavebeen
dueto thefactthatlargefarmersrentedout morelandthantheyrentedin, thus
enablingmanyasmallandmediumfannertomoveupthefann-sizeladder.Thatthis
mightbethecaseis reflectedbytherisingnumbersandareaof thefarm-sizecatego-
riesexceeding7.5acres.Thesamecouldhappenif someof thesmallfarmersmoved
outof agricultureto takeupjobselsewhere,rentingoutor sellingoff theirlandto
theneighbouringsmallandmediumfanners.Thequestionof job opportunitieswill
betakenup shortly.It is importanttonoteherethatsome14.7millionacreswere
affectedby theland-consolidationprogrammebetween1959-60and1971-72[63,
p.48].Oneof themajorconsequencesof thishasbeentheincreasein theaverage
sizeof smallfarmsfrom4.14acresin 1960to 5.82acresin 1972.In viewof this
evidencethegenerally-heldopinionthatGreenRevolutionenabledlargefarmersto
increasetheirfarmsizeattheexpenseof smalleronescannotbesustained.
PercentileLandSharesandLand ConcentrationRatios
for 1960and1972
CumulativeLandSharesfor:
PercentageofFarms
Source:
Note:
Calculatedonthebasisof theinformationin [52,p. 64and62,p. 1].
The dataon operationalholdingsin the two censusesmaynotbe strictlycomparable.
It should,however,benotedthatthecalculatedlandconcentrationratiosreportedin
this paperarenot widelydifferentfrom thosecalculatedby Khan [37,p.85] on the
basisof ownershiprecords.
landshareof thelargest10percentof thefarmsfellfrom46.24percentin 1960
to40.86percentin 1972.Similarly,whilethelandshareof thesmallest20percent
of thefannswas1.44percentand3.02percentin 1960and1972respectively,the
correspondingfiguresfor the largest20 percentwere63.32percentand55.12
percent.In general,thesmallfarmsseemtohavegainedin landsharesbetween1960
and1972at theexpenseof thelargeones.It maybeinterestingto notethatthe
bottom50percentof thefarmswitnesseda7percentincreasein landsharebetween
1960and1972witha correspondingdeclinein thelandshareof thetop50percent.
Theexactmagnitudeandtrendof landdistributionfollowfromlandconcentration
ratios,whichfell significantlyovertheperiodunderconsideration.For example,
whilelandconcentrationratiosbasedon farmareadeclinedfrom0.62to 0.54
between1960and1972,thisdeclinewasfrom0.58to 0.47andfrom0.54to0.42
ImplicationsforDistributionof RuralIncome
Theevidencepresentedsofarshowsthatthenarrowingof inter-farmincome
disparitieswiththeprogressiveadoptionofGreenRevolutiontechnologiesovertime
is mainlyattributableto theinducedchangesinproductivitylevelsandamoreegali-
tariandistributionof landholding.It shouldbe instructivein thisconnectionto
studyintertemporaltrendsin fannincomedistribution.Table3 givesincomevaria-
tionsfor smallandlargefarmersovertimealongwithsmallfarmincomesasaper-
centageoflargefarmincomes.
Althoughabsoluteincomedifferencesbetweenthe two groupswidened,
between1965-66and 1970-71,therehasbeenconsiderablenarrowingof the
relativeincomedisparitybetweenthesmallandlargefarms.Thus,whilethesmall
farmer,in 1965-66,earnedonly 9.2 percentof the largefarmer'sincome,his
,incomeaspercentageof thelargefarmer'sincom~roseto 15.8in 1970-71.Thisis
tosaythatGreenRevolutionhasnotledaworseningof therelativeincomeposition
1960 1972
Lowest10percent 0.46 0.88
Lowest20percent 1.44 3.02
Lowest30percent 3.00 6.07
Lowest40percent 6.00 10.60
Lowest50percent 9.72 16.09
Lowest60percent 15.79 24.41
Lowest70percent 24.91 32.75
Lowest80percent 36.68 44.88
Lowest90percent 53.76 59.14
All Fanns 100.00 100.00
LandConcentrationRatios
(1) FannAreaBasis 0.62 0.54
(2) CultivatedAreaBasis 0.58 0.47
(3) CroplandBasis 0.53 0.42
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of thesmallfarmers.Giventhefactthatmuchof thegrowthbetween1965-66and
1970-71is attributableto greaterdependenceon GreenRevolutiontechnologies
[13,pp.II-12], it is temptingto concludethatGreenRevolutionhasbeenrespon-
siblefor theprogressivenarrowingof relativeincomedifferencesbetweensmalland
largefarmers. '
Table4
Net AverageFarmIncomesby TenurialClasses:
1965-66to 1970-71
NetAverageFarmIncome(inRupees)
Table3 Years
NetAverageFarmIncomes(inCu"entPrices)of
SmallandLargeFarmers,
1965-66to1970-71
(1)
1965-66
1966-67
1967-68
1968-69
1969-70
1970-71
Years
Source: Calculatedfrom[75;76;77;78and79].
1965-66
1966-67
1967-68
1968-69
1969-70
1970-71
It is clearthattheaveragenetincomeof a biglandownerwasRs.4459in
1965-66,but hadrisento Rs.8310by 1970-71.Similarly,thenetincomeof a
peasantproprietorincreasedfromRs. 2532in 1965-66to Rs. 5127in 1970-71.
Thecorrespondingfi uresfor thetenantcultivatorswereRs. 1208andRs.2916.
In otherwords,overtheperiodunderconsideration,thenet incomeof a tenant
cultivatorshoweda 150percentincreaseincontrasttoadoublingoftheincomesof
peasantproprietorsanda lessthan100percentincreaseinbig-landowner'sincome.
In telmsof annualgrowthrates,thetenant'snetincomegrewat 19.3percent,hat
of peasantproprietorsroseby 15.2percentandthatofbigland-ownersincreasedby
13.3percent.
Thisrelativelyhighergrowthrateof thetenants'income,thoughnotadecisive
evidenceof anabsoluteimprovementin therealincomesof theruralpoor,does
showthatliketheothertwotenurialclasses,thisclassalsodidnotexperienceany
incomedeclineduringtheperiodunderconsideration.Thisfmdingalsocontradicts
thegenerally-heldviewthattheintroductionof tubewellsandtractorsnecessarily
leadsto a sharpdeclinein therelativesharesof thetenantsin totalagricultural
output[5,p.337].
Source: CalculationsbasedondatainTable2,[52,p.64and62,p.l].
3. GROWTHOF INCOMEOF THE RURAL
LANDLESSANDLAND-oWNERS
Theinhabitantsof ruralareasresidingoutsidethetownseachhavingapopu-
lationof 10thousandor more,consistsof therurallandlessandland-owners.The
rurallandlessarecomposedof tenantsandlandlessagriculturalndnon-agricultural
workers.In linewiththisoccupationalc assification,theobjectivein thissection
is to studytheincomechanges,firstof tenantsrelativeto thoseof land-owf!.ers,
andthenof landlessruralworkersrelativetothoseofagriculturalworkers.
IncomesofTenantsandLand-owners
Whathasbeenhappeningto theincomesof tenantsrelativeto thoseof the
land-owningclasscanbe seenin thelightof thedatafromFarmAccountsand
FamilyBudgets(FAFB) of cultivatorsin thePunjab.Table4givesnetfarmincomes
of big landowners,peasantproprietorsandtenantcultivatorsfrom1965-66to
1970-71.
GreenRevolutionandRuralWorkers
The presentsub-sectionstudiesthe effectof GreenRevolutionon rural
,employmentandruralwages.
BigLand Peasant Tenant
Owners Proprietors Cultivators
4458.8 2532.2 1208.2
7292.9 3656.7 2090.0
6913.0 3873.8 2486.8
6856.3 4065.3 2668.8
7727.7 4779.2 3188.8
8309.8 5127.0 2915.8
NetAverageIncomeinRupees Co!.(2)asPer-
SmallFarmers LargeFarmers
centofCo!.(3)
(2) (3) (4)
1288.4 14037.0 9.2
2037.2 18700.7 10.9
2435.7 16353.5 14.9
2367.2 17635.3 13.4
2838.0 24808.8 11.4
3290.7 20899.0 15.8
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TrendofRuralEmployment
Labourforcesurveysby theGovernmentof Pakistanareoneof themajor
sourcesofinformationonlevelofemployment,andonruralemploymentinPakistan
[47;48;57;58;59;60and61].Thesedatashowthatemploymentin ruralareaswas
about98percentof thetotalruralabourforce.Oneof thereasonsfortheunusual-
lyhighratesof ruralemploymentmaybetheinclusionofunder-employedin ividuals
in employmentestimates.Suchestimatesconstitutesome11-21 percentor 4-8
percentof thelabourforcerespectivelydependingonwhethertheunderemployed
aredermedasthoseworkinglessthan35hoursperweekor asthoseworkingless
than25hoursperweek.Thereseemsto benoconsistentintertemporaltrendin the
ratesof employmentor underemployment[11,p.15].Oneof the implications
of theconstancyof employmentandunderemploymentovertimeisthattherateof
growthof ruraljob opportunitieshasbeenasfastastherateof growthof therural
labourforce.
Thegrowthof job opportunitiesinthecrop-productionsub-sectordependson
intertemporalchangesin croplandareaandlabourintensity.Whilethechangesin
croplandmaybeself-explanatory,thechangesin labourintensityarea functionof
thechangesin thecroppingpatternandthosein thephysicalinputof labourper
crop-acreof variouscrops.It is evidentfromtheAppendixthatcropland,labour
inputperacreandcroppingpatternhavetendedto contributepositivelyto growth
ofjob opportunitiesin thecrop-productionsub-sectorinPakistan.Thedatapresent-
ed in Table5 aredesignedtogiveaprecisemagnitudeof thegrowthofjob oppor-
tunitiesduetoeachof theabovefactorsduringvarioustimeperiods.
It is clearthatjob opportunitiesin thecrop-productionsectorhaveexpanded
considerablyovertheperiodunderconsideration.It maybenotedthattheincrease
injobopportunitiesamountedtoamaximumof3.29percentduringtheperiodfrom
1962-63/1965-66to 1966-67/1969-70and to a minimumof 1.70 percent
duringthe followingfouryears.Thegrowthratefor theentireperiodwas2.60
percentperyear.(Thiscompareswiththegrowthrateof2.29-2.83percentgivenin
anindependents udy[13,p.105]fortheperiodfrom1967-68to 1975-76).Among
thethreefactors,theincreasein croplandmadethemaximumcontributionto the
growthof jobs.Thecontributionof physicallabourinputaswellasof cropping
pattern,althoughlesspronouncedthanthatof cropland,canby no meansbe
regardedasinsignificant.In factthesetwofactors,bothindividuallyandjointly,have
beenresponsiblefor asizeableproportionof thegrowthrateofjobopportunitiesin
thecrop-productionsectorthroughouttheperiodunderconsideration.
To appraisethe employmentsituationin thecropproductionsector,it is
necessaryto comparethegrowthratesof job opportunitieswiththegrowthrates
of agriculturallabourforce.This,unfortunately,is difficultto acccomplishforlack
of consistenttime-seriesdata,especiallyfor themostrelevantperiod,thelate
Sixties.For example,the agriculturallabourforcegrewby1.88percentperannum
between1951and1961 [16,p.308],butthegrowthrateoflabourforcewasmore
than3.6percentperannumfor theintercensalperiod1961-72[1,p.124].The
lattergrowthrateseemsto beunbelievablyhighandhasbeenregardedbymostof
the experiencedemographersto bethe resultof distortionsof datain the1961
and 1972populationcensuses.Thustheuseof censusdata,withoutappropriate
adjustment[38, p.182]for distortions,maynot be safe.AlthoughtheUnited
Nation'sestimatesof agriculturallabourforce[89,p.67]maybequestionable,the
reportedatamaybe relativelydistortion-freeb causethese stimatesarenothing
but thedatasuppliedby thegovernmentitselfadjustedfor any distortionsand
unobservableabnormalities.RelianceontheU.N.estimatesyieldsagrowthrateof
1.66percentperyearfor theagriculturallabourforcebetween1965and1977.A
growthrateof 1.66percentperannumfromthemid-Sixtiesto 1977comparedto
thatof 1.88petcentfortheFiftiesshouldmakesenseinviewof theexpansionof the
non-agriculturalruralsectorassociatedwith thesteeprisein agriculturaloutput,
rapidgrowthof jobs in theurbanformal(large-andsmall-scaleindustries)and
informalsectors[13,pp.109-114],andtheacceleratinginternationalmigrationof
Pakistanilabour.Accordingto a surveyconductedat thePIDE [18,PartI] there
wereanestimated1.8millionPakistaniworkersworkingabroadbyJanuary1979.
Duemainlyto a fasterincreasein job opportunitiesthanin labourforce,
employmentsituationin thecrop-productionsectorconsistentlyimproveduring
,theSixtiesandtheSeventies.Sincethe,crop-productionsectoris oneof themajor
sourcesof ruralemployment,a considerabletighteningof therurallabourmarket
shouldbeexpected.In fact,it wasreportedin 1974[24,p.58]thatmostof the
Source: CalculatedfromdataintheAppendix.
*Timeperiodsin thistablerefertomid-yearsof thefour-yearperiodsintheAppendix
Table.
Table5
AnnualGrowthRatesof Job Opportunitiesin the
CropProductionSub-Sector
for VariousPeriods*
AnnualGrowthRates(Percent)dueto TotalAnnual
Period
Increasein GrowthRate
(2+3+4)
Cropland LabourInput Cropping
Pattern
(1) (2) (3) (4) (5)
1964-1968 1.88 0.69 0.72 3.29
1968-1972 0.77 0.73 0.20 1.70
1972-1976 1.32 0.73 0.75 2.80
1964-1976 1.32 0.72 0.56 2.60
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cultivatorsexperienceddifficultiesin hiringenoughlabourfor variousoperations.
Thesituationin recentyears,asmaybeperceivedbyvisitsto ruralareas,seemsto
haveworsened.3
Contraryto thewidely-heldopinion,theimprovementof employmentin the
crop-productionsectorwasmainlyinducedby GreenRevolutionasit increased
multiple-<:ropping[10,p.33;29,p.54and41,pp.74-75],augmentedfarmproduc-
tivities[41,pp.87-91and19,p.l8],shiftedthecroppingpatternin favourofmore
valJJablelabour-intensivecashcrops[41,pp.74-75], addeddirectly,exceptin the
caseof tractors,to labourinputperacre[10,p.l03and32,p.76],andcreatednew
jobsbothwithinandoutsideagriculture[13,pp.109-114].Giventhisbackground,
it maybeinterestingto studytheindividualeffectsof differentGreenRevolution
technologiesonemploymentinPakistanin thelightofavailableevidence.
BoseandClarkconjecturedthatlabourequirementsontractorizedfarmsmay
behalfof thoseontraditionalfarms[9,p.289].However,thisconjectureisunrealis-
ticasBoseandClark(i) didnottakeintoaccounthefactthattractorsinPakistan
arerestrictedto operations,likepreparatorytillage,[31,p.386and90,p.89]where
labourdisplacementcouldnothaveexceeded5-10 percent;(ii) ignoredtherisein
employmentinducedby theincreasein croppingandlanduseintensitiesdueto
tractors[11,p. 44]; and(iii) gaveno considerationto substitutionof familyand
casualabourfor permanently-hirelabour.Probingsomewhatmoredeeplyand
accountingfor theinherentbiasesof theabovestudy,Ahmad[3,p.30]hasshown
thattractorsareunlikelyto resultin a reductionof permanentlabouruse,except
thata thirdof thepermanently-hiredlabourmaybereplacedbya thirdof family
labour.In addition,thecasuallabourequirementisincreasedby5-35 percent(with
anaverageof 20percent)inmajorareasofPakistan.Similarconclusionsfollowfrom
Naseem'swork.His datashowthatselectivemechanization,by removingtilling-
powerconstraint,islikelytoleadtogreateremploymentinagriculture[44,p.230].
While the employmenteffectsof tractorlzationremaindisputable,the
increasedlabourdemandinducedby GreenRevolutionflowedfromhighertubewell
installations,greaterfertilizeruseandtheintroductionof HYVs. Labourrequire-
mentsforharvesting,weedingandcareof HYVs areestimatedaccordingto aU.S.-
AID studyby Gill [19,p.9], to haveincreasedby 20-40 percentin Pakistan.
Rochin [81,p.284]indicatesa 50-percentincreasein labourinputfollowingthe
introductionof MexicanWheatinPakistan.Thesamevarietiesin theIndianPunjab
ledtoa two-foldto five-foldincreaseinlabour inputcomparedtolocalwheat[87,
p.291].In thecaseof Pakistan,labourinputon tubewellfarmswasestimatedto
be57percenthigherthanonnon-tubewellfarms[32,p.76].
Theabovediscussion,however,is concernedonlywiththedirectemployment
effectof GreenRevolution,ignoringitsindirecteffects.Forexample,GreenRevolu-
tionhasbeenassociatedwiththerapiddevelopmentof tubewell-relatedsmall-scale
industry,repair-shopbusinessfor tubewellsandtractors,electrictransmissionli es,
distributioncentresfor fertilizeranddieseloil, and transportationservice.More
significantly,theGreenRevolutiontechnologieshavestrengthenedforwardand
backwardlinkagesbetweenfarmandnon-farmsectors.Whenfarmincomesrise,
as underGreenRevolution,the demandfor key industrialgoodsbeginsto rise.
The consequentexpansionof theindustrialsectornot only providesmorejobs
butalsoincreasesthedemandforagriculturalproduce.
Althoughthe indirectemploymenteffectof GreenRevolutiontechnologies
maynot be quantifiable,two instancesof theirsignificancemaybecited.First,
tubewell-manufacturingindustryprovided7000- 8000jobsin onlyfiveindustrial
townsof Pakistan[14, p.267].Since,however,the developmentof tubewell
industryhasbeenwidespread,thismaybeanunder-estimate.In fact,anotherstudy,
[31,p.387]reportedthatfarm-equipmentmanufacturersprovidedabout106,000
jobsin Pakistanattheendof theSixties.Indeed,it standstoreasonthattheindirect
employmenteffect of GreenRevolutiontechnologymayhaveexceededitsdirect
effect[88,p.l06].
Thus,althoughthenumbersof smallfarmers,tenantsandpermanentagricul-
turalworkershaddeclinedbetween1960and1972,thedeclinecouldnotbeattri-
butedto deficiencyin demandfor labourunderGreenRevolution.Instead,it seems
to betheresultof shiftsfrompermanenthiredlabourtogreateruseof casualand
familylabourandthemovementof a numberof tenantsandsmallfarmersfrom
agriculturetonon-agriculturaljobs.Theevidenceis overwhelmingthatGreenRevo-
lution hasbeenresponsiblefor creatingmorejobs andfor tighteningthe rural
market.This,in turn,hashadimportantimplicationsforruralwagerates.
3In my conversationswith officialsof agriculturaldepartment,I wasgiventheimpression
thatmostcultivatorsin thePunjabfacesevereshortagesof manualabour,especiallyduringthe
peak-<lemandseasons.
TrendofRuralWages
The greaterdemandfor labourgeneratedby GreenRevolutionmusthave
exercisedan upwardpull on the averageruralwagerate.Thedatapresentedin
Table6substantiatethisexpectation.
An upwardtrendin ruralwagesbetween1951.52and 1974-75is clearly
noticeable.A ruralworkereceivedRs.1.75foraday'slabouri]11951-52incontrast
to Rs.4.68in 1974-75.Althoughthewagerateshavebeenrisingconsistentlyover
time,it is interestingtonotethattherateof increaseof ruralwageswasmarkedly
higherduringthelateSixtiesandearlySeventiesthanduringtheFiftiesandearly
Sixties.Thereasonfor thisaccelerationseemstobethedryingupof surplus-labour
,poolintheruralareasbecauseofGreenRevolution.
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Table6 irrigationfacilitiesin Pakistanhavetendedto addto thesizeof theirrigatedareaat
theexpenseof baranitracts(Appendix).It appearsthattheintertemporalcompari-
sonsof productivitiesof thetworegionsratherthanthoseof incomesin thisspecial
casemaybeamorerelevantmeasureof incomedistributionchanges.
Daily Wagesof Rural Workersfor VariousYears
ConstantPricesof 1959-60
Year
RealWageRate
(Rs.perday)
AnnualGrowthRatefor
thePeriodSincethe
last-mentionedYear
Table7
1951-52
1959-60
1964-65
1969-70
1974-75
1.75
2.02
2.34
3.44
4.68
1.81
2.99
8.01
6.35
ProductperAcre Valuedat 1959-60CropPricesfor
BaraniandIrrigatedAreas
1966-67to 1974-75
ProductperAcreinRupees Co!.(2)as
Percentof
Co!.(3)
(4)
Source: [13,pp. 119and136]
DistributionalChanges
Theinvestigationof thetrendof incomedistributionbetweentheruraland-
lessandland-ownerscanbeginwithananalysisof thewageshare.Thewageshareis
definedas theproportionof nationalincomeaccruingto wageearners.For the
purposeof thisstudy,thechangesin wagesharearethesumtotalof therateof
changeof employmentandthatof wageratesrelativetochangesinagriculturalout-
put [13,p.124].The incomeshareof therurallandlesswitnessedconsiderable
improvementwith the passageof time,especiallyafter the onsetof Green
Revolution.For example,thewageincreasesof thelateSixtiesandearlySeventies
alonewerein excessof growthratesof valueaddedby agriculturein theseperiods.
Addingup thegrowthratesof ruralemploymentwouldsubstantiallyincreasethe
shareof theruralandlessin totalagriculturalincome.
23.5
29.4
21.9
23.3
24.9
26.2
24.2
27.7
4. REGIONALINCOMEDIFFERENTIALS
Thecaseofgrowingregionaldisparitiesintheexistingliteratureisbasedonthe
differentialimpactof GreenRevolutionontheincomesof irrigatedandunirrigated
areason theonehandandvariousprovincesof Pakistanon theother.It seems
appropriatetostudyincomedisparitiesseparatelybetweenirrigatedandbaraniareas
andamongvariousprovinces.
Table7 showsthatproductivityof thebaraniareasisconsiderablylowerthan
thatof theirrigatedones.Thismaynotallbesurprisingin viewof thedependence
of cropproductionin thebaraniareason naturalprecipitation.However,despite
this limitation,thebaraniareasseemto havecompetedverywellwithirrigated
areasin termsof theirabilitytosecureproductivitygains.Asshouldbeevidentfrom
Table7, averageproductivityin thebaraniareaswentupatanannualcompound
growthrateof 4.6percentin contrastto theproductivitygrowthof 2.4percentin
theirrigatedareasbetween1966-67and1974-75.As a result,theproductivitygap
betweenthetwotypesof areasnarrowedconsiderably.Theabovetablealsoshows
thatrelativeto 1966-67,theproductivitygapbetweenthetworegionsnarrowedin
mostof theyearsunderconsideration.Thisfactcanbeinterpretedasa signof an
improvementi incomedistributionbetweenbaraniandirrigatedareas.
Whilethehigherproductivitygainsof thebaraniareasrelativetoirrigatedones
mayseemaddin viewof thesignificanceof waterin crop-production,threefactors
mayexplainthisparadox.First,whilewatermaybealimitingfactor,themajority
IncomeTrendof IrrigatedVersusBaraniAreas
Ideallyoneshouldcompareincomesof twoor moregroupsor regionsfor
investigatingchangesin incomedistribution.This,however,seemstobeimpossible
in thespecialcaseof baraniandirrigatedareas.Thisisbecausetheever-expanding
Years
BaraniAreas IrrigatedAreas
(1) (2) (3)
1966-67 37.3 158.5
1967-68 49.8 169.6
1969-70 44.3 202.1
1970-71 43.4 186.0
1971-72 48.4 194.3
1972-73 51.0 195.0
1973-74 47.2 194.7
1974-75 53.3 192.2
Source:[13,p.149].
190 M. GhattarChaudhry
GreenRevolutionandRedistributionot RuralIncomes:
Pakistan'sExperience 191
of thebaraniareasin Pakistanseemto beendowedwithsufficientrainto allow
successfulcultivationof HYVs of wheat.For example,astudyof 200baranifarms
in Hazaradistrict[81,p.276],withasmuchannualrainfallasin otherunirrigated
areas,showsthatasin theirrigatedareas,theintroductionof HYVsdoubledwheat
yields.Secondly,mechanizedcultivationwith tractorscouldgreatlyincreasethe
waterconservationpotentialof thebaraniareasandaddto crop-yields.It hasbeen
shownthata four-foldincreasein baraniwheatyields,incontrastto10-20percent
increasein theirrigatedareas,couldbebroughtaboutwithpropermechanizationf
tillageoperations[80]. Thirdly,dwarfwheatvarietiesrequireslowandgradual
temperaturechangesfromthemonthof Marchonwardforsuccessfulmaturity.The
unirrigatedmountainousregionseemto bebettersuitedthantheirrigatedplains
totheproductionofdwarfwheatvarietiesfromthispointofview.
constant,therewasa defmiteimprovementin theproductionshareof thepoorest
4 percentandthatof thepoorest40percent(totalof Baluchistan,theN.-W.F.P.and
Sind)of thepopulationbetween1959-60and1979-80.
Table8
ProvincialGrossValue* of AgriculturalCommodities
(at1959-60Prices)for VariousTimePeriods
Years Baluchi-
stan
N.-W.F.P. Sind Punjab Pakistan
Inter-ProvincialIncomeDifferentials
In theabsenceof dataon grossprovincialproducts,theproblemof inter-
provincialincomedisparityin agriculturemaybeanalysedonthebasisof thetrends
of grossvaluesof agriculturaloutputat somebase-yearp ices.For thepurposein
hand,Table8 presentsgrossvalueofagriculturalcommoditiesbyprovincesandplan
periods,at1959-60Multanmarketpricesalongwiththeirgrowthrates.
It is evidentfromTable8 thatthePunjabaccountsfor mostof theagricul-
turaloutputin Pakistan.By contrast,verylittle is producedin theprovinceof
Baluchistan.In spiteof this,the Punjabhasneverbeenaleaderin thegrowthof
agriculturaloutput.Instead,asthe tableshows,theprovincesof SindandBalu-
chistanseemto haveconsistentlyout-performedthePunjabduringmostof the
plan-periodsunderconsideration.Althoughtheoverallgrowthof agriculturalout-
putin theN.-W.F.P.hasbeenslowerthanthatin thePunjab,theannualgrowthrates
of theN.-W.F.P.exceededthoseof thePunjabintwoof thefourplan-periodsunder
consideration.
Followingthe differentialgrowthperformanceof variousprovinces,the
productionsharesof BaluchistanandSindhaveincreasedsubstantiallyattheexpense
of fallingsharesfor theN.-W.F.P.andthePunjabwiththepassageof time.Thedata
in Table8 couldbe usedto showthatthe respectiveproductionshar~sof the
N.-W.F.P.andthePunjabwentdownfrom10.7percento 9.0percentandfrom
68.4percento 62.6percentbetween1959-60and1979-80.WhileBaluchistan's
sharerosefrom1.7percento 3.3percent,theincreasein theproductionshareof
Sindwasfrom 19.2percento 25.1percentbetweenthecorrespondingperiods.
However,it maynotbeunjustifiedtomakeaclaimaboutanimprovementof income
distributionamongthefourprovinceson thebasisof cumulativepopulationand
productionshares.For althoughthecumulativeproductionshareforthepoorest20
percentof the population(Baluchistanandthe N.-W.F.P.combined)remained
1959-60
1964-65
1969-70
1974-75
1979-80
A. GrossCropValue(Rs.Million)
92 585 1051
228 850 1524
322 948 2172
368 1137 2733
473 1291 3575
3736
4775
6731
7513
8924
5464
7377
10173
11751
14263
Source: Calculationsbasedon productiondata in [64; 65 and 67] andprice information
in [49and50].
*Grossvalueis the sumtotal of outputof variouscropsmultipliedby theirrespect-
ive 1959-60pricesfor Multanmarket.The reportedyearspertainto mid-yearof the three-year
averages,except1979-80whichrefersto singleyearbecauseproductionsdatafor 1980-81are
not available.
Trendof RegionalIncomeDistribution
It followsfromtheevidencepresentedabovethatthereisverylittleempirical
evidenceto supporthewidely-heldviewthatGreenRevolutionwidenedincome
disparityamongthevariousregionsof Pakistan.Instead,thenarrowingdownof the
productivitygapbetweenirrigatedandunirrigatedareasandtherisingproduction
sharesof thepoorerprovincesof Pakistanovertimeareanindicationof thepositive
contributionmadeby GreenRevolutionto theprogressiver ductionof regional
incomeinequality.
B. AnnualGrowthRates(percent)
1959-60to 1964-65 19.9 7.8 7.7 5.0 6.2
1964-65to 1969-70 7.2 2.2 7.3 7.1 6.6
1969-70to 1974-75 2.7 3.7 4.7 2.2 2.9
1974-75to 1979-80 5.2 2.6 5.5 3.5 4.0
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5. SIZEDISTRIBUTIONOF RURAL INCOMES
ANDITS TREND
Thepreviousthreesectionshavedealtwithruralincomedistribution,disaggre-
gatedbyclassesandregions.Independentempiricalevidenceineachof thesesections
showsthat inter-classand inter-regionalincomedistributionshaveconsistently
beenimprovingwiththeexpandingroleofGreenRevolutiontechnologies.Sincethe
trendof functionalandregionaldistributionof incomeshapesthetrendof sizedistri-
butionof income,it couldbeusedtoassessthevalidityof ourearlierconclusions
onthechangingpatternof theruralincomedistribution.
Althoughthesizedistributionof ruralincomeshascompletelybeenignored
in theexistingliterature,it maybeof interesttonotethatthefmdingsofsizedistri-
butionstudiesin Pakistan[35,pp.1-39and4, pp.432-50]lendsupporto our
conclusions.It seemsappropriateat thispointto gointoadetailedanalysisof the
magnitudeandtrendof sizedistributionof ruralincomes.As isusual,theanalysis
of incomedistributioncouldbeundertakeni termsof incomesharesof various
percentilesofhouseholdsandintermsof Giniconcentrationratios.
IncomeSharesof Rural Households
A studyof thetrendof incomedistributionovertimeinvolvescomparisonsof
incomeshares,of varioushouseholdproportionat givenpointof time.Table9
presentscumulativeincomesharesforvariouspercentilesofhouseholds.
It canbeseenfromTable9 thatthepoorest10percentof thehouseholdsin
1959received3.0 percentof thetotal incomeand28.2percentaccruedto the
richest10percent.In 1961,theshareof thepoorest10percentremainedat3.0per-
centbutthatof therichest10percentfellto 27.4percent.Thepoorest10percent
accountedfor3.3percentof thetotalincomein 1963-64,whichyearshowedaslight
increasein theshareof therichest10percentof thehouseholds.By 1966-67,the
shareof thelowest10percentroseto 4.0percentandthatof thetop 10percent
declinedto 25.9percent.In 1968-69,thelowest10percentcontinuedto receive
4.0percentof thetotalincome,buttherewasa furtherdeclinein theshareof the
top 10percento 23.6percent.Theproportionof incomeaccruingto thelowest
10percentof thehouseholdsfellto3.8percentin 1969-70withamore-than-corres-
pondingincreasein theincomeproportionof therichest10percent.Whiletheshare
of thelowest10percentof thehouseholdsremainedatthe1969-70levelin 1970-71,
theshareof thetop 10percentfellfurther.Theyear1971-72witnessedasharpim-
provementin the incomeshareof therichest10percentanda slightfall in the
incomeshareof thelowest10percentof theruralhouseholds.
Comparisonsof incomesharesbetweenthelowestandthetophouseholdsat
the20-percentand40-percentlevelsreflectmoreorlessthesamepictureasthoseat
the10-percentlevel.However,amoreelaborateandinterestingpicture mergesfrom
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IncomeConcentrationRatios
in the neighbourhoodf 0.350.Between1963-64and1968-69,someof thesharp-
estdeclinesoccurredin theincomeconcentrationratios,whichfell fromtheirlevel
of theearlySixties(0.350)to 0.319in 1966-67andto 0.294in 1968-69.Relative
to 1968-69,the Gini coefficientrosein 1969-70anddeclinedin 1970-71.The
incomeconcentrationratiorosesignificantlyin 1971-72,to lie abovethelevels
attainedduring1968-69,1969c70and1970-71.Theincomeconcentrationratios
basedon percapitaincomeshowmoreor lessthesametrendasthosebasedon
householdincomes.
It followsfromthediscussionon incomesharesandincomeconcentration
ratiosthatruralincomeinequalitiesin the lateSixtiesandearlySeventieswere
considerablyowerthanthoseof thepre-GreenRevolutionperiodof earlytomid-
Sixtiesin Pakistanin spiteof thesomewhatdeterioratingtrendbetween1970-71
and1971-72.Althoughsizedistributiondatafor theyearsfollowing1971-72are
not yetavailable,improvementof sizedistributionof incomebeyondthisperiod
canbeanticipatedin thelightof theimprovingincomedistributionamongvarious
classesandregionsofPakistan.
thecomparisonof incomesharesfor thelower50percentof thehouse-holdsa the
relativelypoorergroupandtheupper50percentastherelativelyrichergroup.In
1959,thelowerhalfof thehouseholdsin ruralPakistanaccountedfor only25.8
percentof thetotalincome.By 1970-71,asaresultof consistentimprovement,their
shareof totalincomepeakedat30.4percentbutfellto29.5percentin 1971-72.In
contrast,74.2percentof thetotalincomeaccruedto thericherhalfof the.rural
householdsin 1959.It haddeclinedto 69.6percentby 1970-71butthenroseto
70.5percentof thetotalincomein 1971-72.It thusfollowsfromtheabovethatan
increasingproportionof rural incomeshasaccruedto the poorerhalf and a
decreasingproportionto the richerhalf of theruralhouseholdsovertime.This
impliesthattherehasbeena considerablenarrowingof the incomedifferential
betweenruralhouseholdsfromtheearlySixtiesto theearlySeventies.
Incomeconcentrationratiosor Gini coefficientsallowmeasurementof the
precisedegreeof incomeinequality.Table10presentsincomeconcentrationratios
forruralhouseholdsandruralpopulationseparately. 6. CONCLUSIONS
1959
1961
1963-64
1966-67
1968-69
1969-70
1970-71
1971-72
0.348
0.357
0.348
0.319
0.294
0.295
0.291
0.308
0.228
0.203
0.223
0.186
0.161
0.161
0.146
0.164
It hasbeenallegedthatGreenRevolutionhaswidenedruralincomeinequali-
tiesin Pakistan.Thepurposeof thispaperhasbeento investigate,usingPakistani
data,thelegitimacyof thisclaim.Thisstudyhasshownthattheuseof fertilizers
andHYVs isinvariantwithrespecttosizeof farm.Thesameistrueof tubewellsand
tractors,whicharephysicallyindivisiblebuttheirservicesarenearlydivisible.And
theseserviceshavebeenusedby smallfarmsto achievetherequiredegreeofculti-
vationintensity.Inputsubsidiesandsupportpriceshavebeenof enormoushelpto
smallf;umers,consideringtheirweakfinancialposition.Higherlabourinput,more
intensivelanduse,greatermanurialapplicationandlowermanagerialcostshave
enabledthesmallfarmsto enjoyhigherproductivitythanlargefarms.Landdistri-
butionbetween1960and1972seemstohavebecomel ssskewedinPakistanandso
hasbeentheincomedistributionamongfarmers.Also,GreenRevolutiondoesnot
seemto havepromotedtenantevictions.Thefallingnumberof tenantswithasimul-
taneousincreasein averagefarmsizemustbeattributedtothefearof sweepingland
reformsor to thegrowingshortagesof tenantsduetogreateravailabilityof alter-
nativejobs.AlthoughGreenRevolutionmayhaveresultedinreducedtenantshares,
it is unlikelythatit causeda reductionin tenantincomesbecausetenantcostsalso
fell. Theempiricalevidencein Pakistanseemsto establishconclusivelythatnet
incomesof tenantshavebeenincreasingfasterthanthoseof land-owners.Onthe
whole,GreenRevolutionappearstohavebeenemployment-creating.Therehasbeen
.no substitutionof wheatfor cottonandtheinducedchangesin croppingpattern
havetendedto increaselabourintensityin agriculture.Averagewagesinagriculture
Table10
RuralHouseholdandPer CapitaIncomeConcentrationRatios
for VariousYears
IncomeConcentrationRatioBasedon
Years
HouseholdIncome PerCapitaIncome
Source: Calculationsbasedondatain [12;46;51;53; 54;55 and56].
It can be observedfrom Table10 thatthe incomeconcentrationratios,
whetherbasedonhouseholdor onpercapitaincomesfellconsiderablybetweenthe
earlySixtiesandtheSeventies.Thedecline,however,hasnotbeenuniformlydistri-
butedovertime.In 1959,1961and1963-64,theincomeconcentrationratiosbased
onhouseholdincome,in spiteof someincreasebetween1959and1961,remained
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haveincreasedathigherratesthanagriculturaloutput.Consequently,theshareof
wagesin totaloutputhasrisensubstantiallywiththepassageof time.Thereseems
to beno caseof wideningregionaldisparities.Instead,theevidenceis overwhelm-
ing thatinter-regionalincomedisparitieshavenarrowedin thepost-GreenRevo-
lutionyears.The sizedistributionof ruralincomeis consistentwithour conclu-
sionsof functionaldistributionandpointsto an improvementof ruralincome
distributionbetweentheearlySixtiesandtheearlySeventies.In short,GreenRevo-
lutionin Pakistanseemsto havebeengrowth-inducingandemployment-creating.
It alsoreducedinequalitybetweenincomeclassesand regions.Severalstudies
in recentyearscouldbecitedin supportof theconclusionsof thisstudy[2; 7;
8; 13;17;34 and40]. Basedon suchconsiderations,GreenRevolutionhasbeen
regardedfor mostcountriesto bethenecessarypreconditionfor achievinghigher
growthlevel[2,p.298]andgreateruralemployment,andfor buyingmorewel-
fareforthepoor[40,p.23].Thepursuitof greatersocialequality[17]andamore
egalitariandistributionof incomehasalsobeenhelpedby GreenRevolution[6,pp.
126-129].
WhileGreenRevolutionhasbeenbeneficial,its inherentpotentialis best
realizedwhenit getssupportfromgovernmentpolicies[40,p.23].Dependingon
pastexperienceandlikelyfuturedevelopmentsin Pakistan'sagriculture,fivepolicy
actionsmayberecommended.As hasbeenarguedin thispaper,favourableterms
of tradeforagricultureintheformofliberalinputsubsidiesandactivepricesupports
for majoragriculturalcommoditieswerekeyfactorsin thepromotionof thecause
of GreenRevolutionduringthe Sixties.Sucha beneficialpolicyis now being
abandoned.Forinstance,subsidiesonkeyagriculturalinputslikechemicalfertilizers,
dieseloil, electricity,insecticidesandtubewellequipment,arebeingwithdrawn.A
procurement-pricepolicyofferingpricesfor agriculturalcommoditiesthataremuch
belowtheinternationalmarketpricesis replacingthepricesupportpolicyof the
Sixties.The presentstudysuggeststhat,unlesssuchpoliciesarereversed,the
impetusof theGreenRevolutiontechnologiesis mostlikelyto suffera slow-down.
This,in turn,willadverselyaffecthegrowthratesofinvestment,economicdevelop-
mentandemploymentinagriculture.
However,acontinuationof inputsubsidiesmaybeundesirablefor it involves
mountingfmancialburdensfor thegovernment.Rapidlyincreasingfertilizercon-
sumptionandthe consequentimportneedsaretheprincipalcausesof therising
subsidybills.Sincethecostof productionof domestically-producedfertilizeris
muchbelowtheinternationalordomesticfertilizerpricesatpresent,hegovernment
subsidycostscanbesharplycurtailedor altogetherliminatedif thedependenceon
importis reducedforattainingself-sufficiencyin fertilizerproduction.In additionto
asuitablepricepolicy,a timelyandsatisfactoryprovisionofagriculturalinputsand
serviceswouldbe of immenseimportancefor agriculturalgrowth.The present
systemof controlledinputsuppliesthroughregistereddealersneedstobeexpanded
andsupplementedbyfreemarketsalesinordertocurbblackmarketingandtomake
thesystemmoreefficientintermsof easyaccessforthefarmingcommunity.
Agriculturalproduction,in thenearfuture,islikelytobeconstrainedbysevere
shortagesof labour,especiallyat thepeak-demandperiods.Aspointedoutearlier,
suchshortages,perhaps,havealreadybegunto appearincertainseasonsandregions
of Pakistan.It would,therefore,beappropriateo studytheemergingsituationin
detailon anall-Pakistanbasisnowandto prepareplansto combatheseverityof
labourshortagesin ruralareas.In thisregard,theimportanceof mechanizationf
certainagriculturaloperationshouldnot beunder-estimated.Althoughmechani-
zationis labour-displacingandmayconflictwith theobjectiveof employment-
promotionin theagriculturalsector,theeffectof agradualandpartialmechaniza-
tiononlabour-displacementshouldnotbetoosevere.
Thedevelopmentof thesmall-scaleagriculture-relatedin ustry- manufactur-
ingof electricmotors,dieselengines,agriculturalimplementsandtubewellequip-
ment- hasplayeda vitalrolein thesuccessof GreenRevolutionandin employ-
ment- generationi ruralandurbanareas.It shouldbeof immensesocialvalueif
the governmentsubsidizedthe creationand developmentof suchagro-based
industries.Amongotherthings,suchindustries,by generatingadditionalemploy-
ment,mayslowdown,if notaltogetherstop,theprocessof rural-urbanmigration.
Source: For croppingpatterncalculationswerebasedon thedatagivenin [34;63;64;65;66;67;68;83;84;85and86].
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Appendix -1.000
TotalAreaof Crops,CroppingPatternandLabourInputperAcre
byCropsfor VariousYears
CropShares(percent) LabourInput(Man-days)
IrrigationStatus inTotalArea peracre
andCrops
1962-63/ 1966-67/ 1970-71/ 1974-75/ 1969-70 1975-76
1965-66 1969-70 1973-74 1977-78
A. Irrigated(Sub-total) 74.5 77.0 78.7 79.5
Wheat 22.9 26.1 26.4 26.6 37.37 40.69
Rice 8.9 9.3 8.9 9.9 33.46 34.73 C');:r-
Cotton& otherFibers 10.1 10.8 11.3 10.9 43.24 47.07
Sugarcane 3.6 3.6 3.5 4.2 162.70 169.50
...
Q
Maize 2.2 2.6 2.7 2.5 45.67 45.30 ..I::
Bajra 2.4 2.1 2.4 1.4 29.66 31.70 §:
Jowar 2.0 1.1 1.9 1.5 29.47 29.93
Barley 0.5 0.5 0.7 0.5 9.50 9.50
Gram 3.3 2.8 1.8 1.6 40.97 32.31
Tobacco 0.3 0.4 0.3 0.3 89.68 87.22
Oil-seeds 3.3 2.9 3.1 2.6 29.76 30.75
Fodder 12.9 11.7 13.2 14.8 27.72 27.72
VegetableandSpices 1.2 1.1 1.2 1.3 79.35 81.94
Fruits 0.9 1.0 1.3 1.4 67.23 67.23
Continued-
AppendixTable- (Contd.)
B. Unirrigated(Sub-total) 25.5 23.0 21.3 20.5
Wheat 10.9 10.2 9.1 8.4 11.00 11.00
Maize 1.1 1.1 1.1 1.0 16.00 16.00
Bajra 3.3 2.8 1.9 2.3 11.75 11.75
J owar 1.2 1.0 1.2 1.1 7.75 7.75
Barley 0.6 0.6 0.6 0.5 11.75 11.75
Gram 4.8 3.8 4.1 4.2 8.75 8.75
Oil-seeds 0.4 0.6 0.6 0.6 13.00 13.00
Pulses 3.2 2.9 2.7 2.4 10.25 10.25
C. Total 100.0 '" 100.0 100.0 100.0
TotalCroppedArea (MillionAcres)
38.0 41.0 42.3 44.5
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